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Formation of Al,O, Film by Activated Reactive Evaporation Method

Yong-Gwon Park and Jae-Ha Chol
Department of Materials Engineering, Chungbuk National University,
Cheongju, Chungbuk, 361-763, Korea

Abstract In this work, an ultra-high vacuum activated reactive evaporation equipment was built. With reaction of Al
and oxygen plasma, AlLO, was deposited on the surface of etched Al foil. The chamber was evacuated down to
2 x 107 torr initially. The Ar and O, gas introduced into the chamber to maintain 5 x 10” torr during deposition. Ar gas
prevents recombining of the ionized oxygen. Evaporation was maintained by electron beam evaporator continuously.
Heating filament and electrode were used in order to generate plasma. The substrate bias of -300V was introduced
to accelerate deposition of evaporated Al atoms. The composition and morphology of deposited ALQ, films were
analyzed by x-ray photoelectron speciroscopy(XP8) and atomic force microscopy (AFM), respectively. The Al oxide
was formed on the surface of etched Al foil. According to AFM resuits, the surface morphology of ALO, film indicates
uniform feature. Dielectric characteristic was measured as a function of frequency. Measured withstanding voltage
and capacitance were 52V and 24 uF/cm?, respectively. The obtained ALQ, film shows clean condition without con-
taminants, which could be adapted to capacitor production.
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Fig. 1. Diagram of activated reactive evaporation(ARE)
equipment.
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Fig. 2. XPS analysis of composition of the deposited
ALD, for (a) full range, (b) Al,0,, and (c) ALO, with Al

AF = -429, 000 cal/mole at 298 K 2)
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Fig. 3. AFM surface morphologies of ALO, films by
electrochemical method (a, ¢) and ARE method (b, d).
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Fig. 4. Comparison of surface roughness. (a) Electro-
chemical method (b) ARE method.

Table 1. Conditions of ALO, forming (working pressure:
4 x 10° torr)

Ar: 0, ALO, (XPS) Ar:0, ALO, (XPS)
1:5 x 1:12 O
1:6 O 1:13 x
1:7 O 1:14 x
1:8 O 1:15 X
1:9 O 1:16 x
1:10 O 1:22 x
1:11 @] 1:24 x
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Fig. 5. RGA analysis of partial pressure.
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Fig. 6. Frequency dependence of capacitance of Al,O,
film. (a) Electro-chemical method (b) ARE method.
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Fig. 7. Frequency dependence of dissipation factor of
ALO, film. (a) Electro-chemical method (b) ARE method
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